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DETAILED ACTION 

Applicants' amendment filed on 4/09/2009 is acknowledged. 

All outstanding rejections of record are overcome by applicant's amendment and 

arguments. New grounds of rejection are set forth below. 

Claims 1-15 and 17-20 are being considered on the merits. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-15 and 17-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

3. Claim 1 is indefinite for "by forming disulfide bonds between the proteins". It is 
not clear what is meant by this phrase. Specifically "the proteins" does not clearly 
indicate which proteins are involved in the disulfide bond formation. 

4. Claim 1 is indefinite for "heating said product for 15 minutes". It is not clear what 
is meant by "said product". 

5. Claim 1 is indefinite for "protein space network". It is not clear what is meant by 
this phrase. 

6. Claim 1 is indefinite for "to cause an interchange reaction by said free sulfhydryl 
groups to form said structure strengthening disulfide bridges between proteins". Since 
free sulfhydryl groups will be present in the modified protein, as well as in the product to 
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which the modified protein is added, it is not clear what is meant by the whole phrase. It 
is not clear whether the disulfide bonds which will be formed later are intermolecular or 
intramolecular or both. 

7. Claim 8 is indefinite for "protective functional properties". It is not clear what is 
meant by this phrase. 

8. Claim 8 is indefinite for "between proteins". It is not clear what is meant by this 
phrase. 

9. Claim 8 is indefinite for "heating said product for 15 minutes or less to cause an 
interchange reaction by said free sulfhydryl groups to further cleave other disulfide 
bridges between proteins to obtain free sulfhydryl groups providing said functional 
properties". It is not clear what is meant by the whole sentence. 

1 0. Claim 1 1 is indefinite for "protein space network". It is not clear what is meant by 
this phrase. 

1 1 . Claim 14 is indefinite for "to sulfonate said proteins". It is not clear what is meant 
by "said proteins". 

12. Claim 1 5 is indefinite for "the total protein of the product". It is not clear what is 
meant by this phrase. 

1 3. Claim 1 5 is indefinite for "the interchange modification". It is not clear what is 
meant by this phrase. 

14. Claim 18 is indefinite for "protective functional properties". It is not clear what is 
meant by this phrase. 
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15. Claim 18 is indefinite for " heating the modified protein and protein containing 
food product to further cleave other disulfide bonds between proteins during a heating of 
15 minutes or less to obtain the protein containing food product having protective 
functional properties". 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1 -1 5 and 1 7-20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Savolainen (WO 99/55170; hereinafter R1) in view of Fujimaki et al. 
(US 4,145,455; hereinafter R2). 

2. R1 discloses the modification of whey and soy proteins by sulfonation of one or 
both of the sulfhydryl groups involved in a disulfide bond. The liberated sulfhydryl 
groups will make the modified protein more functional regarding emulsification, gelatio- 
foaming etc. (page 9, lines 9-16) 
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3. R1 discloses that free sulfhydryl groups can being about the cleavage of disulfide 
bonds generating new sulfhydryl groups such that the interaction of the sulfhydryl 
groups of the modified protein and the new sulfhydryl groups will generate 
intermolecular disulfide bonds creating protein nets, (page 9, lines 18-22) 

4. R1 discloses that the formed sulfhydryl groups can be oxidized using oxidizing 
agents at temperatures of 45-75C. (page 9, lines 24-27). 

5. R1 discloses the modification of whey proteins and soy proteins by sulfites, (page 
10). 

6. R1 discloses how the degree of sulfitolysis desired is achieved when whey 
proteins are modified, (page 11, lines 16-19). 

7. While R1 discloses the interaction of the modified protein and other proteins 
resulting in the formation of new disulfide bonds between two proteins, R1 is silent 
regarding examples of such interactions. 

8. R2 discloses a modified protein composition which is produced by contacting a 
water soluble protein plant seed protein, cow milk protein etc. with a cysteine enriched 
plastein. (Abstract). 

9. R2 teaches that when modified protein, i.e. cysteine enriched plastein (e.g. from 
soybean protein), is heated together with soybean protein in an aqueous medium the 
mixture shows an extremely increased viscosity (Col.1, lines 57-68 and Col. 2, lines 12- 
15). Given that the sulfhydryl groups in the cysteine enriched protein react with the 
substrate protein, crosslinkages are formed throughout the protein network and it is 
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clear that the protein substrate is intrinsically being strengthened and the protein space 
network causes the viscosity increase. 

8. R2 gives a range of proteins which may be used in order to produce the cysteine 
enriched compositions including milk protein, animal protein, soybean protein, gluten 
and microbial proteins (Col. 3, lines 1-10). 

9. R2 discloses that the sulfhydryl containing protein obtained is contacted with 
various proteins in an aqueous medium by which the properties of proteins are 
modified. R1 also discloses that after contacting the proteins with the protein containing 
sulfhydryl groups, , the mixture may be heated under a mild condition for instance 40- 
90C and further it may be agitated (Col. 4, lines 10-18). Given that the mixture can be 
heated for desirable effects, it is obvious that the heat treatment time can be optimized 
by those of skill in the art for the best results. 

11. R2 discloses the modified properties of the treated proteins in which viscosity, 
gelation properties, foaming properties are discussed in detail. Various products are 
disclosed by R2 including increasing the gel strength in fish paste products, sausages, 
puddings, soups, promoting the foaming properties of creams, ice creams, and 
increasing the viscosity of creams, and sauces etc. (Col. 10, lines 54-66). 

12. R2 discloses that when the substrate is a heat coagulative protein and the 
product should be gelled, overheating should be avoided for preventing the undesirable 
gelation of the product. (Col. 11, lines 7-11). Given the drawbacks of overheating, the 
optimization of heating treatment regarding the temperature and time is obvious to 
those of skill in the art. 
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1 3. R2 further discloses that the heating and agitation can be carried out during the 
processing (Col. 11, lines 11-12). 

14. On the one hand, while R2 is clearly teaching the role of created sulfhydryl (-SH) 
groups in crosslinking proteins and the consequence of that crosslinking regarding the 
improved viscosity, gelling properties and foaming properties of the treated proteins, it is 
obvious that a protein having free sulfhydryl (-SH) groups cam be made by using sulfite 
as disclosed by R1 and as presently claimed. 

15. R1 discloses the details of modifying whey and soy proteins using sulfites and R2 
teaches of the reactions of free sulfhydryl groups in functional properties of proteins and 
the application of modified proteins in various foods. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
whey and soy proteins as disclose by R1 and incorporate them in other protein 
containing foods as disclosed by R2. One would do so to alter the functional properties 
of proteins or the functional properties of foods containing such modified proteins. 
Absent any evidence to contrary and based on the combined teachings of the cited 
references, there would be a reasonable expectation of success in preparing the 
modified proteins and incorporate them into other protein containing foods as presently 
claimed. 

10. Claims 1-15 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Petruccelli et al. (1995, Partial reduction of soy protein isolate 
disulfide bonds; hereinafter R3) in view of Fujimaki et al. (US 4,145,455; 
hereinafter R2). 
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11. R3 investigates the partial reduction of soy protein isolate disulfide bonds using 
sodium sulfite. (Abstract) 

12. R3 gives the details of reducing the disulfide bonds creating sulfonate groups. R3 
discloses that the modified protein has improved functional properties. (Introduction, 
paragraphs 2-3). 

1 3. R3 discloses how to monitor the degree of reduction of disulfide bonds, (page 
2004, col. 1, paragraph 4). 

14. While R3 discloses the creation of sulfhydryl groups using sodium sulfite, R3 is 
silent regarding the incorporation of the modified (reduced) proteins into other protein 
containing foods. 

15. R2 discloses a modified protein composition which is produced by contacting a 
water soluble protein plant seed protein, cow milk protein etc. with a cysteine enriched 
plastein. (Abstract). 

16. R2 teaches that when modified protein, i.e. cysteine enriched plastein (e.g. from 
soybean protein), is heated together with soybean protein in an aqueous medium the 
mixture shows an extremely increased viscosity (Col.1, lines 57-68 and Col. 2, lines 12- 
15). Given that the sulfhydryl groups in the cysteine enriched protein react with the 
substrate protein, crosslinkages are formed throughout the protein network and it is 
clear that the protein substrate is intrinsically being strengthened and the protein space 
network causes the viscosity increase. 



Application/Control Number: 10/575,156 Page 9 

Art Unit: 1794 

8. R2 gives a range of proteins which may be used in order to produce the cysteine 
enriched compositions including milk protein, animal protein, soybean protein, gluten 
and microbial proteins (Col. 3, lines 1-10). 

9. R2 discloses that the sulfhydryl containing protein obtained is contacted with 
various proteins in an aqueous medium by which the properties of proteins are 
modified. R1 also discloses that after contacting the proteins with the protein containing 
sulfhydryl groups, , the mixture may be heated under a mild condition for instance 40- 
90C and further it may be agitated (Col. 4, lines 10-18). Given that the mixture can be 
heated for desirable effects, it is obvious that the heat treatment time can be optimized 
by those of skill in the art for the best results. 

11. R2 discloses the modified properties of the treated proteins in which viscosity, 
gelation properties, foaming properties are discussed in detail. Various products are 
disclosed by R2 including increasing the gel strength in fish paste products, sausages, 
puddings, soups, promoting the foaming properties of creams, ice creams, and 
increasing the viscosity of creams, and sauces etc. (Col. 10, lines 54-66). 

12. R2 discloses that when the substrate is a heat coagulative protein and the 
product should be gelled, overheating should be avoided for preventing the undesirable 
gelation of the product. (Col. 1 1 , lines 7-1 1 ). Given the drawbacks of overheating, the 
optimization of heating treatment regarding the temperature and time is obvious to 
those of skill in the art. 

1 3. R2 further discloses that the heating and agitation can be carried out during the 
processing (Col. 11, lines 11-12). 
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14. On the one hand, while R2 is clearly teaching the role of created sulfhydryl (-SH) 
groups in crosslinking proteins and the consequence of that crosslinking regarding the 
improved viscosity, gelling properties and foaming properties of the treated proteins, it is 
obvious that a protein having free sulfhydryl (-SH) groups cam be made by using sulfite 
as disclosed by R1 and as presently claimed. 

1 5. R3 discloses the details of modifying soy proteins using sulfites and R2 teaches 
of the reactions of free sulfhydryl groups in functional properties of proteins and the 
application of modified proteins in various foods. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify soy 
proteins as disclose by R3 and incorporate them in other protein containing foods as 
disclosed by R2. One would do so to alter the functional properties of proteins or the 
functional properties of foods containing such modified proteins. Absent any evidence to 
contrary and based on the combined teachings of the cited references, there would be a 
reasonable expectation of success in preparing the modified proteins and incorporate 
them into other protein containing foods as presently claimed. 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 3,876,805 discloses the modification of whey proteins by 
reducing compounds such as cysteine and incorporation of the modified whey protein 
into bread to strengthen the gluten network in the bread. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HAMID R. BADR whose telephone number is (571)270- 
3455. The examiner can normally be reached on M-F, 8:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Keith Hendricks can be reached on (571) 272-1401. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Hamid R Badr 
Examiner 
Art Unit 1794 



/KEITH D. HENDRICKS/ 

Supervisory Patent Examiner, Art Unit 1794 



